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[a a?©] mm 

i^tixw mm%& 

Ui\mmX\] 2002.07.09 

[&ts°i §ui asj^o* ci^saioi my si n ^§ gjg 

S^SSJ] PLASM DISPLAY PANEL AND DRIVING METHOD THEREOF 

[§§!] ^^OII^CIOIOI ^SlAF 

[g£!£J3EE] 1-1998-001805-8 
[CH£I£J] 

[SSI ??oi^g°j 

[QH£I£13^] 9-2001-100003-6 

[XISE!^£IAU OlgJg! 

[5W?iam^SjS] 2001-041982-6 

[£g°l SSS^I] LEE, JUN YOUNG 

[^Bi^^SiS] 701003-1069322 

330-773 

l^±] Sg^E iil^B LWmom^ 104S 1002^ 

[^Sj] KR 

[4JA^^?] S^ 1 

mm& XHI42S2.I ^§011 °ia i^, mmm *ii60i°i ^ 
oil °ig} ss^m a §?iUD. ch&I2J 

[^l^l^g] 20 £ 29,000 £! 

[^^Ahgojg] 20 £ 20,000 S! 

[^^3^xhgj 0 ZJ 0 §J 

[£JA^^g] 18 g 685,000 & 

imm 734,000 S! 

li¥A1^] 1 . S°IAi- gA1IA1(E2)_1S 
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#^p> ^#3H sfl^oflA^ 41 ^ 42 i-^^j di*}7> ^^(Vs/2)4 2)1^ 

3 €€(-Vs/2) ^Mofl 3] <£^.5\o] 014. zl^jl ^fl! ^ 

^ ^^^f ^13 ^ ^|4 ^*>3 ^ A^Hfe Vs/2 ^^Ml 9X^ 7flsfl*l 

El7> o^. ojsq. 501 *>^, ? fl^A]B|^ ^^Hi -vs/2 ^sJ-o] <y 7 >s]^ 

^o> *fli 3J ^2 i^^l Vs/2S M*8« ^ , 4l^M£ sfl^ ?fl 

sflAlE^ IJcHI Vs/2 ^<y-ol o]7f5]^ -§.o> 43 ^ *ll4 i$14J 4l^>^ ifl<g-i- Vs/25. 

£ 4 

pdp, ^<y-, ^*}, -fr^i*^ 
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#5^} u]^#eflol 5fl^ ^ zl ^ {PLASM DISPLAY PANEL AND DRIVING METHOD 
THEREOF} 

£ 2^r ^2fl 7l#^| of= ^ E^-Ojpj^- M-t^ifl^ SL^x}. 

£ 4, i 7 ^ i 10£r ^11 *H3 ^HHl #^^> 

£ 5a D ^ £ 5b^ afli ^Al^ofl rcj.^. ^ 3)3.0^ z]- 5.= ^ ^s. ^ 

£ 8a vfl^l £ 8h^r ^3 *fl2 ^*HH oj-a. ^ 3" -E~^ ^-n- 
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<8> a. s-ej-^n} rJ^#^o] 2fl^( p iasma display panel, POP) ^ zi ^ 

o> a^l ^(liquid crystal display, LCD), ^Tfl S^l ^-^(field 

emission display, FED), t^l ^#3H sj)^ ^o] ^ ^ ^ 7 > ?m 
s\JL 51 cf. ^ 5*1 f-^l^i #Sf^r ^*3H sfl^^r ^ 5*1 

p> c|>i#ejM sfl^o] 4001^1 olAj-o^ ^ aA ] #*HH ^sfl^ ^-^(cathode ray 
tube, CRT)-§- tfl« 5*1 #*l^*i ^^-^ 
<io> l-e^V sfl^^r 71^1 «J-*H1 #e}^u>* °l-g-*H 

2^ 5*1 ^ 5*1 ^lSAi, zl ^ ^r^H ^ 

^ Sr^^l ^Efl^- w 0 >^ >i<sj ^ofl nq-ej- *)-?H8(DC*8)3|- m-ff-^ (AC^ ) £.3. ^ 

<11> 31 ff-^ #5l-3Pl- cl^-^H Sfl^^r ^^-o] yj-^i ^ofl ZLtflS. *JM*i 

^•a-o] ol7V5L)^ ^-<& ^7} « 0 >^ ^"*H ZLtflS. *=.7fl 3^, °1» ^*fl ^ *fltb§T 

^-g- -B-^^l^ol oJc>| 7fl2flAl^^ ^Aj O.S ^lfT7> 
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<12> JE^-^ €^ D > sfl^3 T 1 * y o V ^^ S^jK 2:712}-) 7l^V, 

7l^-(cH^efl^i) 7m. «o V ^l 7l^>, 4i7l 7l^>O.S. ^€3-. 

<13> &)AJJ 71^ ^ ^S-Bfl^ ^-*M $1**1 ^rM^ *>7l fl^l A €^ A o V ^* 

^ 7l^Vo] ^^-(ol^r> »Y ^^-«ol^ -B-^l ^(ol*} "X ^"°}?\ f") 

<u> #5^*} tq^^eilo] zl -o^l W Y ^ X ^<>] -g-^= 

^ 3f-i5\S. A%-*\7] "fl^l ^A]- -fM cfl^V 7fl3flAl^^7l- ^7fl*Hr Cfl , 

0>5floHA^ OH- sfl^ 7flsflAlEKC P )5l- ^4. 
<15> ol^> ) f^o] #^^> sfl^o] ^ 5]^^ ^ ^ yj-^ofl cfl 

<16> £ i ^ £ 2^ ^efl^l ^ 2)5.^ ^ ^ ^Mi* M-bHI^ 

<i7> £ lofl si A]*!; a>2f ^ol ; Kishi ^1 49±Q A^BflOl ^<5Rr ^ 

S1S.(^^^ *)1 3201603 JDfe Y ^ ^§^(11), X ^ ^^(12), Y ^ 
(13) ^ X ^ ^^(14)* i^&cf. X ^ ^-g-Jf ^ #^-¥-(12, 14)^ Y ^ ^ 
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^(11) ^ ^^-¥-(13)^ SlAEa, X 

(12, 14)3 ^-*H1 tflSflA^ ^^-g- 0>2fl6flA^ Y ^ £ # 

3Pf(ll, 13W t%^x\vY ^^*Vrf. 
<is> y ^ ^^^-(13)^ 711^1 £l (CI) 3 37fl2] i^^l i;q-(SWl ; SW2 , SW3)1- 2.^ 

^, Y ^ ^^fUDxr 27flS] ifl^ i*}(SW4, SW5)» 3Lf-tb4. Y ^ £^(13) 
tfl3 i^KSWl. SW2)^ ^€(Vs/2)3f ^ ^SJ-(GND) 313. <&^t±. 

ifl^l ^*KSW1, SW2)3 33«fl^ 7fl3flA)EKCl)^ ^S]^, ol 7fl3jlAlE^(Cl)^ 

b}-^ A>olofl^ ^>(SW3)7> <£^.s\o] ojcf. 

<19> y ^ ^-§-^(11)3 rtflU ^>(SW4, SW5)^ Y ^ *14PHl3)3l ?II*IW3(C1) 

o] o^6\) o^S^, ZL ^3H*r 7flsflAlE-l(Cp)7> 

<20> olnfl, £ 2°fl w}3 Qo] i^^l 4i^>(SWl, SW3, SW2')7> ^*]3L ^ 

*>(SW2, SW4, SW5)7> ifl^J ^>(SW4, SW4')7> Y ^ ^(Vy)^ 

Vs/2S tf^ul 7flalH 3(01)41 Vs/23 ^«g-o] %^t\. 

<2i> cj-g-4|, ifl^J i^(SW4)7> Jl ^}(SW5)7> 5^1^ Y ^ ^(Vy)-^ 

3*1 ^KSWl, SW3, SW4)7> v\x)3L ^31^ i*} 

(SW2, SW5)7> 5^1^, 7fl^AlE-l(Cl)^l &&$*\ 9X^ Vs/2 #<SH| 3*fi Y ^tfCVy) 
^ -Vs/2S S^^t*. zielzi 14-5-^ eMijHH ^>(SW5)7> *)X|ui i^R 1 i 

*KSW4)7> ^^m, Y #<y-(Vy)£r 3*1 ^^(OV)^ #^3:4. 

<22> ojSl- 7j-o] ^f-_o^ Y ^i^-ofl o}:cq ^oj. (+Vs/2 )3i|. _g.<2} ^<a-(-Vs/2)^- 
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Mt^S. 9\7m ^ 9X°-^, X ^<H|S. ^°J-(+Vs/2)4 

a^S ^^ Vo l ^s)-^ < a7>tb^. °14 -Vs/24 Vs/2 ^^^o] 

^J#2^, X Y #^-#2] #^>» -fr^l ^(Vs)^ ^ 51 

4. 

<23> ^Sflo) A>-g-£]^ Z]- ^}<i| iflo^ V S /2S 5| ES ifltfo] ^ 

-g-^Kr #ef3p> 4^#3H sfl^H^ Aj-g-^ o^rf^ ^-^l^o) cicf. 

<24> H^Jl ^sflo] sISoflA^ -g-^ ^oj-ofl o]-g-5)±=. ^oj-o. ^ ^ >7] o^V ?jl ^ A] Ei <2] 

<25> ^ t^ol Oj-Jl^ ^ 71^^ 4^1^ 4-§-*>^ #4^> 

tji#3H *fl^Hr 3H4- 

^ * *]--§-] 

<26> 0)5]^. 3f^# «M*]"7l ^- 3^3. i7}5] *]*H) ^ 

33 ^7>4 ^-g; #^f?>7l 3^ ^<a-^- <y7>*v4. 

<27> M. *£x$<q % ^ 14s. #4^P|- C]^#eflo] sfl^ofl^ 

7fl3XflAlEi^ ^12 ^^Kr A}2 Q% *fl3 3l 
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*fl4 ±7}7\ *§^S)o] olcf. ^1 7 fl3flA)E^7> ^1 ^ ^2 ^ 4 

^13 3l ^4 ±.*}°] ^ *}o}6\] <£^S\o] $10.^ ^5 ^o^l ^7\ 7 \ ^1 7 fl3lflAl 

E]°] o^cf^ ^3 ^oj-o. ^3 ^ojofl o^S}^ olcf. 

^l -f^sM, *113 *i 0 J-£- *fli 31 ^12 ^<a-^ *i<y-oi ^o] ti>^^. 

<29> ^ tl}-^- #E^P> C]^#^o] 3fl^ ; 5fl^ 7flsflAlE^ ^ 

^T°fl *>M-^ 3l <y^B^ ^3 AVojofl 

<30> g:^. i^rgo] ^ o^fl j^lofl xcJ-S. tl^^H sfl^H, 3fl^ ^flsflAl 

E^ E}^-ofl^ ^1 <g^^ ^6 ^ ^17 4l7>7l- 3]^^ <g^^Jl *fl2 

4 <S^€ *fl8 3l ^19 i^^l ^>7> <£^5H olrf. ^leIj! ^2 7fl sfl ^ E^ 7> 

316 3l *fl7 ^^R 1 4l7>^ ^4 ^fl8 ^ ^9 ^7}^ ^ A>oloD c^S}^ o^O. 

v\, ^10 dt7>7> *1l2 7fl2flAlE^ ^ 3 ^ A>o]ofl <£;l£H ^^h 

^ ^i^Sf 7 fl2flAlE^ <^CJ Al-O]^ o^S}^ ^1 ^ ^|2 

^13 3\ 7114 ^^^1 ^7>7> ^^jSl^ ojcf. A]l 3\ A2 *\3L^o] Al ^ ^12 i 
7>S1 ^13 ^ ^14 ^^1^1 ^7><2] ^^ofl zl-z)- <^^£]ol oio.nl, *lll 31 A2 ^S. 

#2] A>o] 7 > ^13 ^•y-^-S ^151^ ojcf. ZLElZL 2fll ^ *)12 ^^^1 ^7^2} ^fl3 ^ 
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^4 ifl^l i^>7> JEcflS ^7^, Bfl^ 7fl2flA]E^ Qj^-ofl ^ ^2 iicfls 

4. 

5lJl ^15 ^f7> ^12 * ^113 #<#2] ^°\] sfl#<5Rr ^-g-*Hr *\)3 

41 t±3L^ A >°H1 ^^H, 7fl2fl^E^l *fl3 ^ o^cf 

It*M, 91^]^ ^"4. ?fl3flA]E^| A>o]oll^ Ol^-^H Sfl^ 7fl5)]AlEi^ 

*fil ^ ^2 ^^°> tl7>*>^>H #5}Z^> t^#3H 3fl^ « 0 V^^ 

^11 ^ *1l2 ^IsAi Aj-oil^ ^ *fll ^ ^12 :£7><2f ^3 ^ *fl4 

^7>7} ^Ajs]^ o^rq-. ol oJ-^ch] o)^, ^1 ^ ^2 ^3 ±7]-^ t^A-] sflu 7fl3 j| Al 

E^ <U^o]] ^1 0]7l-^A-l ( ^ X)2 4l7]-^ ^aj- ^ *fl4 ^Jfl 

^) i7}o} 33 A>o]oH ^3 ^og-^. o} 7 Kh=h cf-g-ofl, ^13 ^ *fl4 i*}* 

2fl^ 7fl5flAlE^ ^cfofl ^2 ^171-^^Ai, ^ ^]2 ^Afo| *fl3 

^ ^14 ^7]-^ A>o]ofl ^3 ^oj^ o] 7 >t!-Cf. 
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<36> C^fciilM sfl^cq o^6\] j\} 2 ^7}-^ nfl , afll ^ *fl2 ^ %1 i 

-g^W. ^-siM- -g- #^^r ^1 7>*1 #o]^V ^EflJsL ^€ ^ -M^ 
*}tt *3aHH tb^3*l ^cf. 

^*}^4. ^1* **M -H-^tv ^^1 tfl*|M*r 

o_j£ o>q^- zi ^Tiofl Cf^ 4i7># AVo]^] -jr. 7j 7 ]^o S (coupling) SU^r 

7j-?-IE s^-th}. 

^ofl tfl*}^ n^|. ^.jtS £}cr| ^l^Tfl ^^W. 
<40> £ 3# ^AHHl 4^ #4^4 ^"t^H Sfl^o^ cfl^ 

<4i> 51 3^ ^-^^ ^AjoiloU 4= #Ef^u> c^^H sfl^# 44^^ SL^olcK 

<42> £ 3<=H1 iAl^V ^o] ( M. ^-tgo] ^a]^o]] 4B fe}^4 t^^l-eflol 2flv|£- 

#4^> ifl^(lOO), ^H^efl^ ^^-(200), ^}--fi-*l ^^(300) * ^^«.( 40 0)# 
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<43> f£}54 sfl^(lOO)^- 1 ^SLS. Hfl^s]^ 91^: 4^ ^-EL^li #^-(Al~Am), 

*S "J-fAi ^lZL^ZLS tifl^S]^ ^V^(Yl-Yn) ^ ^l^(Xl~Xn)# 

if-W. °i = efl^ ^^(200)^ *IM ^-(400)5.^ ^.Eiefl^ ^ *\}o] +x\ 
*H i^l^^l- -Sd^M ^ SA] t\]o]B\ z}- c^c^^. ^^.^ 

9l7}^. ^a>. ^1 ^^.(300)^ ^1^«-(400)S^-Ei ^ ^iJll- ^S}<*| ^ 

«H -fM u o v ^* ^ ^^^-(400)^ ^IJl-I- ^4I*H ^^efl^ 

^ *1H ^15:^ -fj-*i ^ ^s><*| z|z}- ^j=efli ^«.(200)^ -R-*l 

^^-(300)^1 <y7>^. 

<44> oj*h J= 4 ^ £ 6 A ^V^j-Cr} ^. ^tgO) ^ U ^Al^ofl ^A>- ^1 ^Jf 

(300)^ ^ 

E^Afe £ 5a 3> £ 5t>TT ^ *fll ^ ^ 5]^oflA4 a 

<46> £ 4^ q-E^^fl ^o], ^. 1^0} ^ ^Al^^l 4= ^ S)S(300)^ Y 

^^(310), X ^ ^-^(320), Y ^ #^^-(330) % X ^ #^^-(340)« i 

<47> Y ^ ^^-(310) ^ X ^ ^^(320)^ ^ 7fl3flAlEKCp)l- *\o)d\] ^JL <£ 

5U^. Y ^ ^^-(310)^ ^€(Vs/2)3}- 5fl^ Tfl^lHE-KCp)^ Y ^ ^>^1 ofl 
^1 15. 5Utt ^KYs, Yh) ^ 4^ ?fl5flAlE^(Cp)S] Y ^4 
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(-Vs/2) A}olofl 2\ ^ S <£^o] 01^- ^>(YL, Yg)» X^-W. *}*}-7K*l3. X 

^-^f(320)^r ^^(Vs/2)s|- sfl^ ^fl^AlE-KCp)^ X ^ A>olofl 

911= ^*XXs, Xh) * 2)]^ 7fl3flAlE-1(Cp)^ X *I 31 (Vs/2) A>Ojol} 31 1^ 

SU^r ^XXL, Xg)# i^*Vcf. 

Y ^.#^^-(330)i=r ^>(Yu) ^ ?flsfl^EKCl)l- 5E.^-*M}. i 

^(Yu)^ ifl^l ^>(Ys, Yh)^ 3 3*1# A>olo]l <£^o] <Lv] , ^n^(Cl) 

^ r^XYs, Yh)^ i^^l ^>(YL, Yg)£] 3* aW<^| <£^s)o] 5^. 

^7>^1S X ^ €-^^(340)^ ^41 3 i^XXu) ^ ^^fl^BXC2)l- ^ 
^XXu)^ ^XXs, Xh)^ ^^3)- A>oloH <$^s)o] S&SLv], 

EXC2)^ i^XXs, Xh)^ 3^4-^3 ^XXL, Xg)£] ^ A>oloH o^^H 

5a4- 

£ 4<>lH^ Y ^ X ^ ^§-^-(310, 320)4 Y ^ X ^ #^^-(330, 340H1 i 
^3^r ^XYs, Yh, YL, Yg, Yu, Xs, Xh, XL, Xg, Xu)# M0SFET-2.S ^l*}^*] 

o]o]l ^rjl ^ *-A}^- ^^fVcf^ o]xi]^V ^<f\% A}-§- 

4. 

cf^-ofl £ 5a, H 5b ^ £ 61- t^S] ^Al^ojl tr}- = ^ 

^4 ^1 ^aI^^a^ *l^(Vs/2, -Vs/2H ^^Rr &<$-ir zj-zf Vs/2 ^ 
-Vs/25. 7fl2flA]EXCl, C2Hl£r Vs/22] #<£o] ^#S)o] SX^ 53 th}. 
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^^cvs/2)^ -mu-^h ^.s-t!- -ft-*i H o v # ^°a-(vs)^i n 

^7-], £ 6<H1 q-Efufl tifsf ^-o] £ c i^a-](mi)^ ^>(Xs, Xh, Yg, YL, 

Yu)7V ^ -#bHH ^(Ys, Yh, Xg, XL, Xu)7} ^^cf. 

£ 5a°fl M^Ml ^-ol ^^1 ^o^l ^>(Ys, YhH £]*fl sfl^ 7 flaflAl 

^(Cp)S] Y ^^-^1^ #^(Vs/2)^ Vs/2 &<&o] < ?!7>5lJl ) ^^1 i^^l ^>(XL, XgHl 
^*fl ^ 7flsflAlEKCp)^ X ^i^l^ #^(-Vs/2)£] -Vs/2 o] 7} ^ o).^ 

3flvg 7flsflAlEKCp)^ Y ^ X ^ ^SKVy, Vx)£r ^ Vs/2 ^ -Vs/2S 3<H , 

SflAlEXCp)^ °o^] -B-^l U"^ ^(VsH «l7m4. ZL&)jI i^^l ^>(Xu)7> ^ 

^ ^^(-Vs/2)4 ^1^1 ?fl^^l^(C2)^ Vs/2^1 ^i^S a*> Vs/2 

<>H, ^^^1 4i^>(Yh)7> ^ $lO££ ^>(YL) #°« v £r ^3)]/^ 

(ClHl ^<y-(Vs/2)^.^ -I-^^tX H^JL r^XYs, Yh)7l- ^ SU^JEL 

sL i^R 1 4i7XYL, YgHl^r *I€(Vs/2)3{- ^^(-Vs/2)^ #Q*}7} o]7>5lfe^ ( ^<%% 
^7>(YL)^ ^^^1 Vs/2 ^o-^ 4i7l-(Yg)^ & 

°^SL Vs/2 ^^5. #^^tj-. 

D fM^, ^^H 1 i7XXL)7> 7^ SX°-™5L 4l7XXh) 7fl2fl 

*1&|(C2H1 *}<y-(Vs/2)°.3. #^=X}. ZL^Jl i^^l ^>(XL, Xg)7> ^ & 

JLJEIS i^^J ^7XXs, XhHl^r ^(Vs/2)-4 ^(-Vs/2)^ ^Qx}?} 9l7}s\^\, ^ 
7fl3HEKCp)3] ^^-ofl O-^y^ofl ^^(Vs)^^] ^7>(Xh)^ #<$o} vs/2 
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^<S°.S. m^^S\JL 9l°-B.S. i^XXs)^ Vs/2 ^^-S. 

4. 

<56> nf-g-, £ 6o\] q-Ej-^ w}<4 ^o) 2(M2HH^ ifl^l dk*}(Ys, Yh, Xg, XL, 

Xu)7> v\x)31 4i*KXs, Xh, Yg, YL, Yu)7> ^t}. 

<57> ZLS^ £ 5M1 M-El-Vfl ^ ±*}(Yg, YLHl ^*fl 4^ 

7fl3fl*13(Cp)Sl Y €€(-Vs/2)^ ^«a-(-Vs/2)ol <?]7V5lJl > ^ -5^4) ^ 

(Xs, XhH ^*fl sfl^ 7fl2flAlEi(Cp)^ X ^^HHfe ^^(Vs/2)^ #<&(Vs/2)o] oi7>^ 
4. nj-eH sfl^ 7fl5flAlEi(Cp)^ Y ^ X ^ ^(Vy, Vx)£r ^ -Vs/2 ^ Vs/25. sq 

^, 3fl^ 7fl5flAlEi(C P )^ «3=^6fl -fj-*l«J-# ^(Vs)°l 917}^. =L^\3. 
(Yu)7> 7fl3 j]AlEi(Cl)^ Vs/2 #<&-2-S 7^ %-&Qt±. 

<58> oH, s.h KMD^Al s£*$*Y ^$\% 4i7>(YL)7> ^7} i^^l ^ 

3 di*}(Yh)3 Vs/2 ^<g-o.S 4i7>(YL, Yg)7V ^ 

^A^S., i7>(Ys)5l ^<y-£ #31 (Vs/2, -Vs/2 HI Vs/2 ^^.3. # 

3., dfc*KXL)3r 7fl3flAlBKC2)ofl f^s} ^<y-(Vs/2)AS 

^7KXg)^r #^(Vs/2, -Vs/2)«H| Vs/2 

<59> o]«2l- ^-Ol ^- ^1 -^Al^ofl S^}^, Sfl^ TflJtflAlEKCp)^ ^ 

^(VsH Sl7>5^ *SH|, 7flsflAlE-XCl, C2)°fl ^^(Vs/2)«^1 ± 

7>(Ys, Yh, XL, Xg) ^KYL, Yg, Xs, Xh)^ Sitf-t- AA Vs/23. 

it t Sa^f. ^7>(Ys, Yh, YL, Yg, Xs, Xh, XL, Xg)3*l xJi\<£2) * 

i^lf Ah-g-* <r SU^h Stb 5M*llH(Cl, C2)^ sfl^ 7fl3flAlEi(Cp)^ Y X 
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<eo> ojnfl, -fr^l^-S: 4^ sflNt ?fl*IWEKCpW ^7>^7l sfl^ « 

7 ifl*l £9* *MI*MI i^W. 

<6i> s. 7^- ^-^o] ^2 ^aHH rcj-s. ^ 3 3.* M-^ifl^ H^lt}. 

<62> £ 7 ofl uj-Ef^ *}9\- &o] f X| 2 ^Hl<Hj 4= ^ 

^ ^ Y ^ X ^ 3}^f-(350, 360)7} ^7}sH ^€4. 

<63> y *m ^ 3<r-¥-(350)fe <a^EKLl) ^ ^ 3 ^7>(Yr, Yf)» S^^. $13 

Ei(Ll)^r Y ^ ^^(310)^ ^KYh, YD 9] ^ sfl^ 7fl3fl^l^ 

(Cp)^l Y ^^H, ifl^J ^7>(Yr, Yf)fe <y^Ei(Ll)^ h}^-^ ^*1# A>o]oil 

"g^S. sa^. Y ^ s|^f(350)^r ifl^l ^7>(Yr, Yf)^ 

El (LI) ^V°l°11 ^ ^olo.^(Dl, D2)» c] ^ °l^^r 

tfol^c(Dl, D2)^ ^ ifl^J 4i7KYr, Yf)^ ti>u] cfol^c 3. ^Sfl ^ S^tt ^ 
^ 3 3.* ^tVcf. 

<64> x ^ 35^-^(360)^7 91^(12) g ^7>(Xr , Xf)» 5L^H , SEtb 

cH>liLE.(D3, D4)# c-1 ^ ^cf. X ^ #3 51^(360)^1 ^^°\] tflsflA-1^ y 

3^. ^ 2|^«.(350)ol ^sq. ^oj^ s ^sf^tj.. zleIji Y S X ^ # 
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3^^(350, 360)^1 i^XYr, Yf, Xr, Xf)^r MOSFET ^ oicf 

<65> oVsfl^A^ £ 8a 5. 8h, £ 91- &^*}°\ , *fl2 ^ 

<66> s. 8a ifl*l £ 8h^ ?]}2 ^}^)o\] ^ 5\S.d)]x] z|- 5.2=0] 

i-MMfe 51 9fe X| 2 ^*HH aj-s ^ ^ e^o] 

<67> M. ig-tg^ X] 2 ^HHHtt 3.B. 1(M1)°1 ^1^71 *H1 ^ ^ dt*KYs, Yh, Xg, 

XL, Xu)7> ^ 5U°-^, ^7>(Xs, Xh, Yg, YL, Yu, Xr, Yf, Xf, Yr)^ v\A 9l$r 

7 A°-3, 7M^t\.. 7fl3flAlEKCl, C2Hl^r Vs/2^ 5^-^ , Si 3 3 

(LI, L2)s] ^]^^^^ LS. 7}^^-. 
<68> s. 8a ^ £ 9°fl ta>^ ^-o] ; S.— KMlHHfe 2.=. 1(M1) ©l^E] 3l€ 

(Vs/2), ^7>(Ys, Yh), sfl^ ^sflAjE-KCp), ^7>(XL, Xg) ^ #€(-Vs/2) 

• ^ ^if 3S(8lH 3*fl, *fl^ 7fl^AlEi(Cp)^ Y ^ X ^°w v (Vy, Vx)^ 

^ Vs/2 ^ -Vs/23. Tjl^ -B-xlsJol oicf. zl^zl i^^l ^7>(Xu) , ^^JM^ 

(C2) ^ ^(-Vs/2)J15. ^£ 3S(82H <q<5fl 7fl5flAlEKC2)^ Vs/2 ^J^S 

M^^M 5W. atb XI 1 ££ l(Ml)°fl^ 7H3xflAlEKCl)^l 

^°KVs/2Hl ^*fl ^ ^7HYL, Yg)^r =L ^^o] ^ Vs/2^L 

7fl5flA]Ei(C2)ofl #<y-(Vs/2H ^*fl ^ ^7>(Xs, Xh)3 

^ Vs/23. l-^^^cf. 

39-16 



1020020039713 #^ ^^>: 2002/11/13 

°H, 2-^ KMlHH^r ^XYf, Xr)7> ^(Vs/2), >^H3) 

(Ys, Yh), <y^£i(Ll), ^-ol^(D2), ^XYf) ^ ^^l^Sfil ^ff- ^5.(83) 

^ ifl^ i^XXr), cfol^c (D3)( o]d1e-1(L2) > ^$\% ^>(XL, Xg) g 

(-Vs/2)°.iM #ff- ^5-(84)7> ^^^nf. o] ^s(83, 84)°fl £|*fl tl^BKLl, 

L2H1 * #fKl L i, I L 2)^ ^-^1^ 7\z\ Vs/2L^ 7l-i:7l* 7M^ ^3 #7>*> 
^, °1 ^^-(Ili, lL2)°fl ^*fl Sl^KLl, L2Htt ^1M^]7> 

i}-g-, 2(M2H1^ i^^l i*KYf, Xr)7> ^ -#3HH £.*XYs, 

Yh, Xg, XL, Xu)7> ^t}. zieiig £ 8b^l «>sq- ^-o] ^KXr), nH_£. 

^(D3), 91^(12), 3^ 7flsflAlEi(Cp), ^I^Ei(Ll), 4°1^(D2) ^ ifl^ ^M-(Yf) 
sL *Iff- ^S(85)7f ^^H, ^^(Ll, L2)^ 4^ 7flsfl AlE-1(Cp)ofl ^ ^ 7 > 

*€■£)-. °) ^ *lfMl 5fl^ 7fl5flAlEi(Cp)^l Y ^ ^(Vy)^ -Vs/2S 

JL X ^ #<y-(Vx)^ Vs/2S. ^7>*>7ll £M, zj-zj- i^^l J^KYL, Yg) ^ 

^^H 1 ^(Xs, Xh)£] cfoj^c^ cq^ _ Vs/2 Vs/21- ^cf. 

o]^- ^-o] £ j= 2 (M2)ofl^^ 2.= KMlHH <?l^Ei(Ll, L2H1 ^g- 
^ #^f» 5fl^ ^flsflAlEXCp)^ Y ^ X ^ ^<£(Vy, Vx)* uFfJH.S., 5)^.oll 

7)*8 SU^r ^^S- Y * X ^ ^(Vy, Vx)^g- ^ -Vs/2 ^ Vs/2^1 a># 

2-= 3(M3HH^, 3x})^ «a1e|(Cp)^ Y ^ X ^ ^°„XVy, VxH ^ - Vs /2 
^ Vs/25. nfl o] ^ov^. o.x)^ 7 l ^ o) ^>(Xs, Xh, Yg, YL)7> ^^cf 

. 5. 8c°\] M-e}\£ ti]-<4 ^o] *i^(Vs/2), ^^^l ^f(Xs, Xh), ^ ?fl3flAlE| 

39-17 



1020020039713 %^ <£t\- 2002/11/13 

(Cp), dfc*KYL, Yg) ^ ^(-Vs/2)J1JL^ ^S-mm ^ 7fl3flAlE-1(Cp) 

3 X £ Y ^q- ^(Vy, Vx)^ AA Vs/2 £ -Vs/23. $-A&A. 

Stb SI^JeKLIH * JeL^ *HHl L1 )fe- 4i*}(Yg, YL)£) ta}u} cfo}^ > o] 

^Ei(Ll), cfo]o,c (D2 ) ^ ^KyOsL ^3tt 3^.(87)* 

Sj^Jl, 91^(12)°]} 1 = ^1 ^^-(I L2 )^ i^^l d^KXr), ^o]^c(D3), <^E) 
(L2) ^ ifl^J ^KXh, Xs)3 wl-cl cfol o_c.5_ ^J^tt ^S(88)# ^-*}-<*| 
(Vs/2)o.S s\^A. AA*\, 9m (LI, L2H1 AA *=^r 3Hf(I L i, Il2> 3 
Vs/2/L^ 71^711- 7HJ1 ^^^] o.^. OA^l A^A. 

5E*V ^7>(Yu)7> ^A*\ ^7>(Yu), ^^CCl), 

^XYg) ^ ^(-Vs/2)^ ^(89)1- -f-^H, 7flsl]AlEi(Cl)oll Vs/2^ ^o^g- 

^ 7fl3flAlEKCl)7> Vs/2 <=1^J13. ^^^A. HZ)JL *fll ^H]£) 

2<HH ^rg^ 3J*i^ ?fl3flAlBKCl)^l ^<y-(Vs/2)<Hl ^*fl ^ ^7> 

(Ys, Yh)^ ZL £<$°] AA Vs/25L 7fl5flAlEi(C2)o11 ^(Vs/2) 

^1 ^*fl ^ i^^l ^HXL, Xg)£] ^ Vs/2S #^€4. 

^l^fl, ^BKLl, L2H1 ^^-(I L1 , l L2 ) 7 > OAS i^^l dii*KYf, Xr) 

# *H #ff- ^(87, 88)» ^^ALS.^- 4(M4)]. zle]ji £ 8cHl AA*& AQ 
^3 ^7>(YL, Yg, Xs, Xh)^r 3)^r ^ <&°_IL3_ ^ H^^iCp)^ Y 3* X 
^(Vy, Vx)£r zj-z}- -Vs/2 ^ Vs/2S Tfl^r -n-*l€^.. 5E*V S.JE. 3(M3HHs+ ^7M 
S 4i7}(Ys, Yh, XL, Xg)£| Vs/2S #^£H ^cf. 

^w, 5(M5)*lMfe 3ifl^ 7fl3iflA|El(Cp)^ Y ^ X ^ ^(Vy, Vx)* zfz}- 

-Vs/2 * Vs/23. -fM*}^ oj^EKLl, L2H ^^^Icf. ^H1*>7|1 
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i^*}^, i^H 1 db^XYr, Xf)7> 73*M ( £ 8e<^l M-e}^ w}^ ^-o] i^^i ^ 

7}(Yr), ^olic( D i) r ol^Ei(Ll), ^3 ^XYL, Yg) ^ *I^(-Vs/2)iL5.^ ^ ^ 
S(90)sf ^(Vs/2), ifl^) d^KXs, Xh), «?]^Ei(L2) 1 cfo] _£.:E1(D4) , ^> 
(Xf) ^ ^l^S.^ ^S(91)7> ^^^cf. o] ^ s(90) olDlEl 

(LI, L2)<H1 #^-(I L1 , I L2 )^- Vs/2L^ 71^7]!- 7}x\JL ^2\°.g. ^7}*}v\ , o] 

3fKlLl. I L2 H ^l^EKLl, L2)ofl^r ^m^l7> ^33^. 

o]<4 ^-o] °}&B\(Ll, L2)<^1 ^^*1 £^ 6(M6HH^ 

(Xs, Xh, YL, Yg, Xu)» ^KYr), ^^(Dl) , <y^Ei(Ll), sfl 

^ ^M^lBKCp), ^1^&|(L2), nfo] o.c( D4 ) ^ ^>( X f)S ^ ^S.(92)7> ^ 

^3<H, ol^EKLl, L2)2}- Sfl^ 7fl3flAlEi(Cp)<Hl ^ ^7> ^ ^ ^ 

ff-ofl 3}]^ ?fl3fl^Bi(Cp)5l Y #«y-(Vy)^ Vs/2S. X ^ ^<£(Vx)£r 

-Vs/2S sH, o)s- ^ ^o^ % i ^( Ys> Yh) m 4i*}(XL, Xg) 

o] y>tq cfo]^.jB^l 2]*fl Vs/2 ^ -Vs/2# ^rf. 

2-= 6(M6HH:£ 3-EL 2(M2)^- ^-o] <£} ^E| (LI, L2H1 ^sj-JL o] ofl uj 

^1^- ^ #^-» °1 3fl^ ^sflAlE-XCp)^ Y ^ X ^ ^(Vy, Vx)# ^^-Al^l 
71 ttfi^ofl, 7l^ ^ ^o] oi^- ^-fofls Y * X ^ ^(Vy, Vx)^- 

Vs/2 ^ -Vs/27}*1 ^s^-a|^ ^ oicf. 

SLJEL 7(M7HH^, 4^ 7fl3flAlEKCp)^ Y ^ X ^^(Vy, Vx)<>1 ^ Vs /2 ^ 

-Vs/25. £]^-g- nfl o] ^}^}y) <^1H ^o^l 4i7>(Ys, Yh, XL, Xg)7|- 5^4. 

#€(Vs/2), i^H 1 db7>(Ys, Yh), 3fl\g 7fl3flAlEKCp), 4l7>(XL, Xg) ^ 
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#€(-Vs/2)o.5.£] ^5L(81H1 2)^ 4^ 7fl3flAlE-l(Cp)^ Y ^ X ^ #<y-(Vy, Vx)^: 
A A Vs/2 ^ -Vs/25. 

ojofl, °lS}EKLlH Jl^^ #fKl L1 )ir ifl^J ^XYr), cf^>l^(Dl), ^^B] 
(LI) % i^XYh, Ys)^ a>tq cfo]^.c S ^s)^- ^5.(93)1- 

(Vs/2)o.S 5]^£lJl, <a^BKL2)^l * = ifi #fKl L2 )^r ^KXg, XL)^ 

, <y^&|(L2) ( cfoliJE.(D4) * rtfl^J ^>(Xf)S ^^S]^ ^S(94)l- 

HL*b i^^ 1 ^>(Xu)7V 53 *H ^^cf, i^^l ^>(Xu), ?fl5flAlEi(C2), 
^^XXg) ^ ^l^(-Vs/2)^ ^5.(82)1- **H, ?fl2fl^BKC2)oim Vs/2^) ^i^l 
^1 Vs/2 o] #o_ 5. e>£^ ZLEjjI ^- ^ ^Al^o) 

l°fl A 1 ^^tV ^-o] 7fl3flAlEi(Cl)^ ^<y-(Vs/2H o]sfl ^<H%1 r£*}(YL, 

Yg)^ Vs/23. ^^i, 7flsfl^l^(C2)^l ^«y-(Vs/2)^l ^*fl ^ 

3) ^V(Xs, Xh)£] Vs/25. #^^t}. 

sjel 8(M8)<M*r $133(1,1, L2H1 jL = ^r #^-(I L i, I L 2)7> OAS 
^XYr, Xf)7> ^5.(93, 94)7> zieIji i^^l ^>(Ys, 

Yh, XL, Xg)±r ^ A sfl^ «^13(Cp)^ Y ^ X ^ &<S(Vy, Vx)£ zfz}- 

Vs/2 ^ -Vs/25. 7fl4- -fM^th 5E?V 7(M7H1^£>J- u>^. 7 >^S ^SH 1 i^KXs, 

Xh, YL, Yg)^ Vs/25. Tfl^r t^^s]^ $X^. 

S--^ 1 2-^- 8^ A>ol^^- ^ tiV^^a^ vs/2 ^ -Vs/2 A}ojs. ^ ^ 

Y ^ X ^ ^(Vy, Vx)# ^^>-5*l, X Y ^^^>* 

^(Vs)-^ ^ ^cf. 
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<84> ^2 ^Al^oflA^ y ^ ^ X ^ ^ 2] ^(350, 360)^1 zj-zj- °1<3 

^ SZ^f. ^11- S^, Y ^ 2]^Jf(350H ^5. cf^ ^§Kr ^l^Ei 

(Lll, L12)«- Af-g-^- - oicf. ^H1§>711 i^*}^, Y ^ Vs/2« -fMS}JL Sa 

tt -§-<tMlTr ?l^El(Lll)^ °11 M *1 1- ^3*Kn. o] ofluixl# oj-g-^H Y 
-Vs/2S til-^nf. c]~g-ofl Y ^ ^<y-ol -Vs/2# -R-*1*}ZL SUfe *«?H*r ^bKLII)^ 

# ^°« v * Vs/2s. yf^tf . 

<85> ZLS^Jl -M. i^o^ ^fl X ^ ^2 AjAHl^A^ ^(Vs/2) ^ ^^("Vs/2)^ ^-^Rr 

^og-^. ^ Vs/2 ^ -Vs/2S S^l 1 ?!:, ^ ^>o] 7 > ^l« 0 >^o]l 3giL*V # 

<y-<y vss ^ ^°*M: ^>-§-^>^£ ^, -s^Rr #sM- ^ vh 

^ (Vh-Vs)S «|]a^ y ^ X ^ &<S(Vy, VxH Vh * (Vh-Vs) 4°lt ^ 
<86> afl-g. *fll ^Al^cfl^ ^^0.5. yJ^yJ- Vs ^-g-SKr ^(Vs) 

<87> £ 10-& ^3 ^Al^ofl 4^. §e^n> cl^eflo] sfl^o) ^ 

<88> s. lOofl H>sq- £o] ( ^ ^tg^ *fl3 ^aHH tc)-^- ^ S) S ^ zj-zj Vs/2 

^-^}^ ^-7^3] ^^(Vs/2 1( Vs/2 2 )* ^-g-*Vcf. *M|*M| Y ^ X 

^ ^-¥-(310, 320)^ ±xKYs, Xs)^ ¥ 7l]S] ^(Vs/21, 

Vs/22H ^sqo} §10.^, i^KYg, Xg)^r ^l^l oicf. ^s]j7 Y 
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% X #^^(330, 340)3] ^fl^j 4i*}(Yu, Xu)^ ¥ 7fl^ ^(Vs/21, Vs/22)^ 

^ Y ^ X ^ ^(Vy, VxH ^7^^ UHlJl 7fl3flAlBl 

(ClHl^ ^^>(Yu)7> ^ nfl Vs/22] %-#S\31 d^7}^5. 7fl sfl A] E^ (C2) 

^Itt i^H 1 ^7->(Xu)7> nfl Vs/2^1 ^i^ol ^^cf. 

aMI^I -i^*>^, = H A^ 2flV| 7flsflAlEKCp)^ Y ^ X *I^l^r Zj-Zj- VS 

^ OV^l ^^o] o} 7 ).s}cf 7fl3flAlE|(Cl)^ ^^(Vs/2)^ B)n 

a>(YL)^ Vs/25. #^^gSlZL, 4iA>(YL)^ ^l«y-(Vs/2)2|- 

^(Vs/21, Vs/22)^ ^(VsHl ^ ^>(Yg)^ &<&5L Vs/2S 

#^s}cf. 7fl5flA]Ei(C2)^l ^(Vs^Hl 21*11 i*KXh)2l 

Ns/2sL #^^SlJl, ^>(Xh)2l ^<3-(Vs/2)2f <S<Jsj 

#€(Vs/21, Vs/2)21 ^(VsHl ^«fl ^RXs)2l ^ Vs/2S -^B«3gHj 

£.J= 2^^ sfl^ 7fl3xflAlEl(Cp)2l Y ^ X ^^Hl^ zj-zj- 0V ^ Vs2) ^Jo] oi 7 > 
=14. 9MH %*\& 7fl2l]AiEKCl, C2H1 A y A ^^(Vs^)^ <g 

^€ #€(Vs/21, Vs/22)21 *i<y-(VsH ^^fl 4ia>(Ys, Yh, XL, Xg)3 

^ z]-z}- Vs/2^ #^^^4. 

SEtb ^ ^21 afll LH^l ^13 ^AHHlA-1^ *J^5Z). 3)]^ 7fl5flAlEl(Cp)2l X 5E^ Y 
^ *}°H ^}7} ^ 7fl ^^Itt ^°11 $\i5}<q ^^*>^^1^, o)6\) ^5^1 

^$\$ ±X}7} <^E| 711 ^^51^ ^-f^l£ ^-8" 7Hr*Vcl-. ofl^- ^t$o) 
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afll ^HHH ^l€(Vs/2)4 jtftyg. ?l\^X\B)(Cp)2) Y ^ *}°}*\} i4) 7fls] i^^j 
(SI, S2, S3, S4)7> ^^5|aL 4^ 7fl5flAlEKCp)^ Y #^(-Vs/2) *H*H 

til 7fl^ i^^l ^KS5, S6, S7, S8)7> <£^^JL 7}^f>}7\. o)v$ t ^<^1 ± 

*}(S2, S3)^ i^^i ^>(S6, S7)^ AVolofl jHa)|AlEl(cl)* 91 

^tt ¥ 7H^ iifl^J ^>[S1, S2), (S3, S4), (S5, S6), (S7, S8)]<H| ^ Vs/2^ 

£ ^WS, Ml^-g- -R-*l^°11 €-M* ^(Vs)^ 

^^•-5. *t ^ SUAJEIS ^ ifl^ ^^V# 7x>-§-^- ^ ^lo^ ; olofl of 5} ^ 

^°*Mr tfH 1 ^ 7^-f ofl *r 5Ufe ^11 Til- ^ ^ 

^ sis. oil H7i-£i^ ^-8: aV^o.s.^1 -f^l 1 ^ €^ ^rTil^ol ^ 

°fl 4€- ^ si S# ^-g-^- ^ 
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1] 

^ im*}*]?} #^ D > ^il-eflol sfl^ofl &o\X\ t 

A] 1 ^°*M: ^SHr *Hl A oM sfl^ fflsflAlB]^ ^ a>o}o|1 ^ 

^"71 sfl^ 7flsflAlE^ #<?M- ^*Rr A}2 *}°]°\) 

^ ^13 ^ ^4 ifl^l ^7>, 

^7) AM ^ *fl2 ^>^1 ^13 ^ *fl4 ^^^1 ^ A>o] 

°il *fll ?fl4^1^ ( H^JL 

^7] AM A}3 -g^Rr A]2> ^}°H ^5 

» S^Kr #^o> jxf|^. 
2] 

#7] *fl5 ^\7\ 5*1 *H ^"71 AM 7fl3flAlEio11^ ^-7] ^3 ^ *fl 2 

^1 Sfl^Rr #^Tr «h}^> ^#3H 5fl^. 

3] 

^"71 A]3 ^7] AM % A]2 #S|-Sn> t^#Eflo) 2fl^. 
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4] 

^7) 2))^ 7fl2flAlE^ o^o\] <£x£o] <£^S\^ ^o]5i ^q-c^ ol^E^, ZLE]JL 
*ll7 4i7} 

1- 3 i^Rr f2}2"} r^^eflol nfl^. 
[3 Hp* 5] 

^. 

6] 

A cM ^11 A o V 7 ] 3^ ^sflAlE-^ E}^ ^Ol^ 3] ^ S *fl6 ^ *)l7 

i^Rl 4l7>, 

Aj. 7 l 2fl^ ^jrflAlE^ El-^ ^1-71 ^2 A>olo!l *j ^ ^S]^ *fl8 ^ ^19 

^7> ( 

A o V 7l ^16 ^ *)]7 i^^l 4l7}9) ul ^9 ^o]^ o ) a^o] 

^1 ^12 7fl^AlE^ ZLE)jI 
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# 5L^>^- #^^> ^i#eflol s]]^. 
7] 

Sfl^ 7fl*H^7> ^^S}^ f^D} t^-^floj Sfl^cfl olc^A^ 

*11 1 €°*Mr *fil ^4 ^-71 ^SflAjE^ A\o}6]} <£;g 

^ *fll ^ ^12 rt*}, 

A oM « 7] ]sflAiE^ ^12 *l<y-g- ^-g-^Rr A2 A>o]ofl 31 is 

^ ^3 ^ ^4 ±.A, =1^^- 

^7] ^ *)]2 ^7}^ 3^3). # 7 1 *fl3 ^ *fl4 i^^l ^>^1 ^^^] z^" 

4 =L *H #<&°] ^13 ^JlS -FMsm ^11 ^ ^12 ^jL^d 

A o V 7l X|l 31 *\]2 +$\^ ^7} z\)3 % A]A *$\% ±*}7\ JUtflS. # 

7l 2fl^ ? flsflA]E^ ^o\] ^ 2fl 2 ;*l*Kg- J2d]^ <?]7^1-^ #e|-^n> t)^efl 

[^T 1 * 8] 

A oM ^3 #7l *fll §1 vHl2 x}9] ^tiVofl Sfl^Kr ^<y-o] fs}Si.} 
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#7l ^|1 ^ ^2 #51-*! 4°H #71 *fl3 ^"iJ-i- ##*Kll 7fl3]HEi 

# 3 i^*}^ #S^-Sn> C^-tefloj 2fl%§. 

I^^i 10] 

#71 ^12 ^ ^]3 *<Hl afi^Rr ^13 ^4 #71 afli a]Jt 

A>ol6))_ ^S]^, #71 *fl4 ^*>7> #71 ?fl n ofl ^ 

*U3 ^^S.^ ^*)1= m cl i^Rr #sf^^> tl^eiH sfl 

^. 

[^^# 11] 

#7l Sfl^ ^SflAlE-l^ l^ofl 7j 7 ]^ S ^^51^ ^ tr o] ^ ^ # 3^ 

*H, #7l ^-71 7fl 5ffl A] Al-oloflAl ^-g- ol-g-^>o^ 

?flsflAlElSl ^7} Sl^p^f 
& 3 if-^m #5l-^> c^#3M sil^. 

[^^# 12] 

^111%H1 ^^A-1, 

#7l #3 31^^-fe, #71 <a^E^ h}.^ ^- 7l ^3 A |. olojl o^^£l^ 

^17 ^ ^18 ^3)^ ±*}^r u\ l-Bl-^n> t^^eflol 2)1^. 
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13] 

*fll ifl*l ^4 ifl^J ^7}^ tij-tq 4oj_o jEL-i- #£)-^p> cj^^eflol 3fl 
[^^J- 14] 

#7l 2fl\| 7fl5flAlE^ E}-^ #71 ^2 *H ofl g^fe *fl7 ^ *fl8 

#71 ^15 ^ ^16 i^^l ^^J2f #71 *fl7 ^ ^18 r^^Rl ^7>5l ^^ofl z| 

4 =L *\°] #7l ^13 ^JlJL -B-Tilsl^ ^13 ^ ^14 #Jl^ 

A oM Sflvt ? flsf)AlE^ QjT&ojl #71 *fll &<&o] o]7>^ nfl #7l ^7 ^ ^18 ^fl 31 
^7>7l- ^7^ # 7 ] ^ ^H^AlE^ eJ.^ # 7 j ^ ^^l Ol7>£l^, ^oM 2fl ^ 7fl 
sflAlE]5l o^cj-ofl #71 z\]2 #<&o] o]7l-^ nfl #7l ^5 * ^6 ^7>7]- # 

7l sflvg 7ll3flAlE^ E^l #7l *fl 1 ^oV Q ] <^7}S\^ 
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15] 

BUM 7fl2)]AlE^ ^ofl c^s} ^ ^2 #Jl^ -f-^>^ AA XU % Xl2 ^ 

^"71 XU Aj-grA] #ofl ^#2} *11 1 ^ ^2 ^^^1 ^A} Aj. 7l sfl^ 7fl2flA]E^ 

^ ^^Hl ^71 XU ^7}-*}^, Aj- 7 ] ^ ^ ^2 ^7}°] # 7 ] 

Xl2 #JL*1 ^} Xl3 ^ Xl4 4i^>^ ^ Aj-olofl *j) 3 #<£^. <y7>*>^ Xl 

1 #71], ZL^Jl 

^7l X]3 ^ XH ?H 2fl%g 7fl5flAlE^ ^^-^ a> 7 ) 

-jr <£7}*M*), ^7} XU ^ X]2 #71 Xl3 ^ XI 4 ^^R 1 ±7.}$] 

3 3 *>°H #7l Xl3 ^<y-# ^l7>^ Xl2 #711 
1- 3E^*Rr #5^> ^i#3H sflv^ ^ « C V^. 

16] 

XU5%H1 $a<X^ t 

A oM Xl2 ^Tll^r #7l XI 1 ^ XI 2 i^^l i7l-^ ^jz}. # 7l ^3 ^ ^4 
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